B3k s
2016 4F 10

Re#MEALE5R

Journal of Tianjin University of Science & Technology

Vol.31 No.5
Oct. 2016

DOI:10.13364/j.issn.1672-6510.20150087

R MRS %2 Am

IS RFE RN NTENR

R, ®UL,OEAF, VRS
(1 RHFHRAAL T SHR%EE, Kk 300457; 2. BRAEREAAIA R, HM 225127)

W OE. adAL DR SR LA 1, FRA X HL5 K474 (XRPD) (422 X547 (Raman) AR £ T~ %
# (Dsc) ﬁ'ﬁtﬂfiﬁ%aail\_ﬂ' P FAE; RMEFBE TR R E R DR [ ABRRSTIBITT RAEH
K. FIBEREN B A [ ERAFEGTTHAARAN. 00 LA [ AR TR TBHMIE, HET
MBS S A A TR MAURE ARG A K, n=1/4; L I B G H S Z XX Ry RAXSHNA o) =4(1 -
A[-m(1-a) P G@ =[-In(1-a)]"
KA HUMEEE; 2T SRR, BRIt
FESES: 0792; R XEAFRRRD: A XEHS: 1672-6510(2016) 05-0047-05

Non-isothermal Kinetics of Polymorphic Transition of Ethinyl Estradiol
LI Xianchao' , ZHU Liangl’ 2, WANG Liyu1 , SHA Zuoliang1

(1. College of Chemical Engineering and Materials Science, Tianjin University of Science & Technology,
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Abstract: Crystal form [ of ethinyl estradiol was prepared through cooling crystallization and characterized by X-ray
powder diffraction (XRPD) , raman spectrometry and differential scanning calorimetry (DSC). Non-isothermal kinetics of
ethinyl estradiol in the transformation process of crystal form I was systematically investigated, using DSC technique. The
results indicate that form I of ethinyl estradiol can be transformed into crystal form Il under heat mediated conditions. Based
on the experimental data and different kinetic functions of corresponding polymorphic transition mechanism, the polymor-
phic mechanism of ethinyl estradiol was analyzed and estimated. It is found that nuclei production and nuclei growth model,
n = 1/4, can best describe the ethinyl estradiol polymorphic transformation process. The corresponding mechanic functions of
differential expression and the integral expression are /(@) =4 (1-a) [-In (1-2) I'* and G (@) =[-In(1-@) ", respectively.
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Tab.1 Kinetic model usually employed for the solid-state reaction

5 PRELZ B MLEE BHEX G(a) WAIER f(a) FrifEdw 2
1 FAEL L4 &3] 201 -a) - 1] 1-a)* 0.645 4
2 AT A2 RN -a)'-1 (1 -a)? 0.763 0
3 SR (=3 121 -a)2-1] a-a)? 12104
4 Mampel HA774 0], —Z% WERAEK n=1 -In(1-a) (1-0) 0.526 4
5 Avrami-Erofeev J5F& WA n=2/3 [-In(1-a) " GR)A-a)[-In(1-a)]" 0.356 3
6 Avrami-Erofeev J7F2 BAZFER  n=1/2 [-In(1-a)]" 2(l-a)[-In(1 —a)]"? 0.2616
7 Avrami-Erofeev J5 2 BAZAER n=1/3 [-ln(1-a)]" 30-a)[-In(1-) ] 0.1550
8 Avrami-Erofeev 75 7% AR n=1/4 [-In(l-a)]™ 40 -a)[-In(1 -a) 7" 0.0822
9 W RATAR (AR AR, n =172 1-(1-a)"? 2(1-a)'” 0.204 1
10 W gRERIR (D) ARSI ,n = 1/3 1-(0-a)' 31 -a)?? 0.1209
11 Mampel Power 32U AN (—4E) ,n=1 a 1 0.402 1
12 Mampel Power 3] n=1/4 o 4 o 0.098 4
13 Mampel Power #: ] n=1/3 o 303 0.120 9
14 Mampel Power 11| n=1/2 o' 20" 0.204 1
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Fig.1 XRPD patterns of EE
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Fig. 5 DSC curves of crystal form I of EE at different
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Fig. 6 KAS plot of EE with different values of conversion
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Fig.7 Activation energy along with the change of the
conversion
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